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DETAILED ACTION 
Request for Continued Examination 

1 . A request for continued examination under 37 CFR 1 .1 14, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on April 
22, 2005 has been entered. An action on the RCE follows: 

2. This office action is made in response to applicant's amendment filed on April 22, 
2005. Claims 1, 2 and 5-16 are cancelled, claims 19-30 are not entered, claims 3, 4, 17 
and 1 8 are amended, and claims 3, 4, 1 7 and 1 8 are currently pending in the 
application. An action follows below: 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 3, 4, 17 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanaka et al (previously cited) in view of Marlor (newly cited, US 

r 

5,153,761). 

4. As to claim 3, Tanaka teaches an apparatus associated with a method, the 
apparatus comprising: 
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Ferroelectric liquid crystals layer FLC 903 (a display element, fig. 9), a 
photoconductive layer 902 (an optical switching element, fig. 9). 
[recited in lines 6-8 of claim 3] 

Fig. 10 shows current-voltage characteristics 1002 and 1001 with and without 
light irradiation (col. 14, lines 24-25). 
[recited in lines 8-9 of claim 3] 

The photoconductive layer 902 has the diode characteristics, so that the 
photoconductive layer 902 is in a low-resistance state during the application of forward 
bias voltage, and is in a high-resistance state during the application of reverse bias 
voltage (fig. 9, col. 14, lines 12-22). 

The applied driving voltage is greater than the 0.7 volts (a threshold voltage of 
the diode); therefore, the display element 903 is turned on. 

The low-resistance state during the application of forward bias voltage, and a 
high-resistance state during the application of reverse bias voltage" defined a ratio of 
the resistance being controlled at least depending on a direction of an applied bias 
voltage. 

[recited in lines 9-13 of claim 3] 

The photoconductive layer 902 becomes into the forward-biased state, and the 
FLC layer 903 becomes into the OFF state (corresponding to the A point in Fig. 12, 
P=Ps). In this case, the applied voltage Vf to the FLC layer 903 is obtained by the 
following equation, as indicated by the broken line, Vf=Ve-Vd. The applied charge Q is 
obtained by Q=Cf(Ve-Vd)+Ps (>Q1) (col. 16, lines 7-13). 
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Thus, "the applied charge Q is obtained by Q=Cf(Ve-Vd)+Ps (>Q1)" defined an 
electrical charge amount of the display element. "The FLC layer 903 becomes into the 
OFF state" defined turning off the voltage applied to the recording medium. 

Accordingly, Tanaka teaches all of the claimed limitation of claim 3, except for 
"a ratio of the resistance component is controlled by flowing charges generated by the 
charge generating layer through the charge transport layer, the display is turned off by 
applying a residual voltage, the residual voltage corresponding to the electrical charge 
amount and being effectively smaller than the threshold voltage." 

However, Marlor teaches a related light valve (optical switching) comprising the 
photoconductive structure 43 (fig. 4) including a ratio of an impedance of a capacitor C7 
(fig. 5) of a charge separation (transport) layer 46 (fig. 5) to an impedance of a resistor 
R7 of the charge generation layer 47 (fig. 5, col. 13, lines 3-10). 

A voltage applies to a capacitor 32a (C1) (fig. 7) of the liquid crystal display is 
dropped (col. 12, lines 3-5). The polarity of the AC voltage V determines which of the 
diodes 50 or 51 is not conducting (col. 12, lines 10-12). Thus, it would have been 
obvious to provide the display is turned off by applying a residual voltage, the residual 
voltage corresponding to the electrical charge amount and being effectively smaller than 
the threshold voltage. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to substitute the photoconductive layer 902 in Tanaka et al with 
the photoconductive structure 43 (fig. 4) including the ratio of an impedance of a 
capacitor C7 (fig. 5) of a charge separation (transport) layer 46 (fig. 5) to an impedance 
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of a resistor R7 of the charge generation layer 47, and substitute the liquid crystal 
display 903 in Tanaka et al with the liquid crystal 32a (fig. 7) including the capacitor C1 
(fig. 7) discharge of the residual voltage corresponding to the electrical charge amount, 
in view of the teaching in Marlor's reference, because this would obtained by 
improvement on these parameters. The four parameters are (1) a long time delay 
between the generation of positive and negative free carriers and their recombination; 
(2) the availability of an electric field to move the charges; (3) a long drift path; and (4) a 
high drift mobility as taught by Marlor (see col. 3, lines 40-45). 

r 

Moreover, where the claimed differences involve substitution of interchangeable 
equivalents and the reason for the selection of one equivalent for another was not to 
solve an existent problem such substitution has been judicially determined to have been 
obvious. See In re Ruff. 118 USPQ 343 (CCPA 1958) . 

r 

5. As to claim 17, referring to the rejection of claim 3 above. 

6. As to claim 4, Nanaka et al teaches an apparatus associated with a method, the 
apparatus comprising: 

[recited in line 6-8 of claim 4] 

Fig. 10 shows current-voltage characteristics 1002 and 1001 with and without 
light irradiation (col. 14, lines 24-25). Thus, during without light irradiation corresponding 
to reverse bias voltage of the diode. There is no voltage applied to the FLC 903, so that 
the applied driving voltage is smaller than the 0.7 volts (a threshold voltage of the 
diode); therefore, the display element 903 is turned off. 
[recited in lines 9-12 of claim 4] 
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Tanaka further teaches "the applied charge Q is obtained by Q=Cf(Ve-Vd)+Ps 
(>Q1)" (col. 16, lines 12-13) that defined controlling an electrical charge amount of the 
display element. In forward bias voltage, the applied driving voltage is greater than the 
0.7 volts (a threshold voltage of the diode) to turn on the display element 903. 
"The low-resistance state during the application of forward bias voltage" defined the 
decrease the resistance component of the optical switching element 902. 

Accordingly, Tanaka teaches all of the claimed limitation of claim 4, except for "a 
ratio of the resistance component is controlled by flowing charges generated by the 
charge generating layer through the charge transport layer, the display is turned off by 
applying a residual voltage, the decrease of the residual voltage corresponding to the 
electrical charge amount." 

However, Marlor teaches a related light valve (optical switching) comprising the 
photoconductive structure 43 (fig. 4) including a ratio of an impedance of a capacitor C7 
(fig. 5) of a charge separation (transport) layer 46 (fig. 5) to an impedance of a resistor 
R7 of the charge generation layer 47 (fig. 5, col. 13, lines 3-10). 

A voltage applies to a capacitor 32a (C1) (fig. 7) of the liquid crystal display is 
dropped (col. 12, lines 3-5). The polarity of the AC voltage V determines which of the 
diodes 50 or 51 is not conducting (col. 12, lines 10-12). Thus, it would have been 
obvious to decrease of the residual voltage corresponding to the electrical charge 
amount. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to substitute the photoconductive layer 902 in Tanaka et al with 
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the photoconductive structure 43 (fig. 4) including the ratio of an impedance of a 
capacitor C7 (fig. 5) of a charge separation (transport) layer 46 (fig. 5) to an impedance 
of a resistor R7 of the charge generation layer 47, and substitute the liquid crystal 
display 903 in Tanaka et al with the liquid crystal 32a (fig. 7) including the capacitor C1 
(fig. 7) discharge of the residual voltage corresponding to the electrical charge amount, 
in view of the teaching in Marlor's reference, because this would obtained by 
improvement on these parameters. The four parameters are (1) a long time delay 
between the generation of positive and negative free carriers and their recombination; 
(2) the availability of an electric field to move the charges; (3) a long drift path; and (4) a 
high drift mobility as taught by Marlor (see col. 3, lines 40-45). 

Moreover, where the claimed differences involve substitution of interchangeable 
equivalents and the reason for the selection of one equivalent for another was not to 
solve an existent problem such substitution has been judicially determined to have been 
Obvious. See In re Ruff, 118 USPQ 343 (CCPA 1958) . 

7. As to claim 18, referring to the rejection of claim 4 above. 

Response to Arguments 

8. Applicant's arguments filed April 22, 2005 have been fully considered but they 
are not persuasive. 

9. Applicant argues features in the independent claims 2, 3, 1 7, 1 8 that are newly 
recited. Thus, new grounds of rejection have been used. See paragraphs 4-7 above. 
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Conclusion 



1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M. Nguyen whose telephone number is 571-272- 
7697. The examiner can normally be reached on MON-THU from 8:00-6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick N. Edouard can be reached on 571-272-7603. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the Patent Application Information Retrieval system, see 
http://portal.uspto.gov/external/portal/pair. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). 



Kevin M. Nguyen 
Patent Examiner 
Art Unit 2674 
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